P{GD15316}v29884) (30) were from Vienna Drosophila RNAi center (VDRC), and deficiencies and P element mutants were from the Bloomington stock center (Indiana, USA) (31) (32) (33) (34) (35) (36) . UAS-heix was generated using the following PCR primers: CAG AAT TCC AAA ATG GCC ACA AGC AGC C and TGG CGG CCG CTC AAT TTC TTC GCA ATC CA and the LD08295 heix cDNA clone (37) . The PCR product was cloned in pUAST-AttB and inserted in the VK31 docking site: (3L) 62E1 (38) using phi-C31 mediated integration. UASheix was expressed using the ubiquitous da-Gal4 driver (donated to the Bloomington Stock Center by J-M. Dura). For sequencing heix EMS alleles, we isolated DNA from 5
heix/Df(2L)RA5 third instar larvae and PCR amplified the genomic heix region. Quantitative
RT-PCR was performed as described (9) on a Roche LC480 thermocycler using the following primers: CAC GCT GGT GGA TCA CAT AC and TCC CCC GAA GTA GAT CAG TG. TTT TGG GCA GAC TG and the product was cloned into pAc5.1/V5-His-C (Invitrogen).
MK-4, Q-10, E. coli and rotenone feeding
One-day-old adult flies of the genotypes indicated were placed on molasses medium supplemented with 1 mM (unless otherwise indicated) MK-4 (Sigma) (2.5% final ethanol concentration), 1 mM Q-10 (sigma) (2.5% final ethanol concentration) or supplemented with 2.5% ethanol for control medium. Alternatively, one-day-old flies were placed on molasses medium supplemented with 20% E. coli in LB, grown to an OD 600 of 0.8.
These animals were kept on these media for 72 h, unless otherwise indicated in the figures, and then tested for flight or used to measure ATP concentration.
To measure Ψ m using JC-1 and to determine mitochondrial morphology using immunolabeling, embryos were placed on molasses medium supplemented with 1 mM ethanol for control medium. Third instar larvae were used to determine ATP levels and Ψ m using JC-1 (see below).
Flight and survival
Flight assays were conducted on male flies using batches of 5 flies each. Flies are placed in an empty vial, gently tapped and flies able to fly were given a score of 1 while those that did not were given a score of 0. In Fig. S1C , the latest survival stage of animals reared on grape juice plates (above) with yeast paste is shown. For survival in the presence of MK-4 ( Fig. 2A) , 10 x 10 first instar larvae were placed on control medium (agar plates with 25% grape juice (v/v), 2.5% ethanol (v/v) and 160 mM sucrose) or on medium with MK-4 (control medium with 1 mM MK-4 (sigma), 2.5% ethanol final) or Q-10 (control medium with 1 mM (sigma), 2.5% ethanol final) or menadione (control medium with 1 µM (sigma), 2.5% ethanol final) and the number of larvae surviving to the third instar stage was determined and normalized to survival on control medium.
Biochemical assays
ATP levels in adult thorax tissue was determined as described (5) using an ATP determination kit (Invitrogen). Luminescence was measured using a luminometer (Biorad). The values were normalized to total protein content (Bradford method). To determine ATP production capacity, mitochondria were isolated as described (41) . 0.25 µg (Bradford method) mitochondria were incubated with malate (1.25 mM), pyruvate (1.25 mM) and ADP (1.25 mM), and ATP concentration in the same samples was measured at 0, 15 and 30 min.
Enzymatic activity of Complex II was determined as described (20) either using 0.13 mM ubiquinone or using various concentrations of vitaminK 2 as electron carrier. For ADP (300 µM) stimulated mitochondrial respiration of mitochondria prepared from pink1 mutants or from pink1 mutant flies that were placed on MK-4, 600 µg mitochondrial fraction from these animals was incubated in EB adapted (200 mM sucrose, 2 mM KH 2 PO 4 2 mM MgCl 2 , 10 mM MOPS and 0.1 mM EGTA/Tris) supplemented with glutamate (5 mM) and malate (2.5 mM).
A Clark type oxygen electrode fitted onto an oxygraph (hansatech) apparatus was used to follow oxygen concentration over time (6) . and imaged on a FijuFilm imaging system.
Mitochondrial labeling
For JC-1 (Molecular Probes) labeling, larval fillets were incubated for 1.5 min with 4 mM JC-1 in HL-3 (42), washed in HL-3 and red and green fluorescence imaged (6) . Images of neuromuscular boutons were captured on a Nikon FN-1 microscope with a Clara Andor digital camera, 60X NA 1.0W objective and red to green intensity in the red labeled areas within boutons was quantified using NIS-Elements BR 3.1. 
Bacterial strains
The menA mutant E. coli strain is AN67(43) and control stain is JRG1061 (44) . To create menA mutant E. coli that re-express a 3' tagged 6xHIS tagged MenA (strain: AN68), a 2kb genomic fragment containing the menA gene was amplified from genomic DNA of JR1061 using overlapping PCR with the following primers TGC CAA TCC GCG TTG AAC TGC, TTA gtg gtg atg gtg atg atg TGC TGC CCA CTG GCT TAG G, ctg aca aat atc aat taa caa ttg and CGG AAG TAT CGT ATT TCA TAG GC and the product was cloned in pUC18, sequenced and transformed in AN67 (43) . MenA expression was confirmed using Western blotting probed with anti 6xHIS antibodies.
Quinone isolation and RPHPLC
E. coli cells were grown on glucose media and harvested in late logarithmic phase. Cells were centrifuged at 6000 x g at 4°C, washed with 25 mM KPO 4 
Bioinformatics and statistical analysis
Dendrograms were produced using ClustalW and as statistical analysis, ANOVA followed by post hoc Dunnett test was performed on all experiments using GraphPad Prism 5.03. 
